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(57)Abstract: 



PURPOSE: To provide an ink supply mechanism for ink jet printer 
in which availability of ink in an ink cartridge is high and residual 
quantity of ink can be detected easily. 

CONSTITUTION: A head cartridge section 1 comprises first and 
second chambers 11,15 communicated each other through a 
capillary tube 14. The second chamber 15 is provided with a porous 
member 16 whereas the first chamber 1 1 is provided with an 
atmosphere conduction hole 12 and two communication paths 18. 
When an ink cartridge 3 is fixed to the head cartridge section 1 , air 
is fed into the cartridge through the communication path 18 and ink 
is fed into the first chamber 1 1 . When the ink level exceeds over 
the end part of the communication path, ink supply is stopped due 
to pressure balance. When ink is consumed due to printing, ink is 
fed from the porous member 1 6 to the recording head 2 and the 
porous member 16 is fed with ink from the first chamber 11. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The ink feeder style of the ink jet printer with which the ink cartridge was constituted by the head 
cartlidge section possible [ separation ] characterized by providing the following. The aforementioned ink 
cartridge is the structure of storing ink in the sealed container, and the aforementioned head cartlidge section is 
the joint section with the aforementioned ink cartridge. The 1st loculus which are prepared near [ the joint 
section ] this and have opening with the atmosphere, these 1st loculus - open for free passage - porosity - a 
member 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the ink feeder style of the ink jet printer with which the head 
cartlidge section and the ink cartridge were separated. 

[0002] 

[Description of the Prior Art] In the Inkjet printer using the ink cartridge, the ink oil level of an ink cartridge is 
higher than the nozzle side of a recording head, and there is a bird clapper on printer composition. In such a 
case, the water head differential pressure by difference of height joins the nozzle side of a recording head, and 
ink flows out from a nozzle. In order to prevent this, the method of giving negative pressure is used in the inside 
of an ink tank, and the negative pressure generating means was needed. 

[0003] As a method of holding ink in the ink cartridge, into the ink tank, porous members, such as sponge, are 
arranged, and the method of making ink hold using the vas-capillare force is common, and is widely used as 
indicated by JP,63-87242,A and JP,32-34349,A. 

[0004] However, by this method, sponge cannot be completely filled up with ink, but there is a problem that ink 
enters about 70% of the capacity of an ink cartridge, moreover, some ink with which sponge was filled up 
remains to sponge, and it has the problem that it is used about 80% of the ink with which it filled up. For this 
reason, there was use efficiency of the capacity of an ink cartridge only about 50 to 60%, and since the use 
efficiency of about [ that the miniaturization of a cartridge is difficult ] and ink was bad, it had checked low- 
pricing of a running cost. Moreover, since sponge is filled up with ink, the problem of being difficult also has 
residue detection of ink. 

[0005] Moreover, although the method of preparing a pressure regulating valve between an ink tank and a 
recording head was also proposed as indicated by JP,62-23 1 759,A, since this method produced an ink leak fi-om 
an ink tank when it is easy to produce failure of a pressure regulating valve and breaks down by plugging by 
breakage, dust, etc. of a valve etc., it was not suitable for actual use. 
[0006] 

[Problem(s) to be Solved by the Invention] this invention was made in view of the situation mentioned above, 
and its use efficiency of the ink in an ink cartridge is high, and it aims at offering the ink feeder style of the ink 
jet printer which can make residue detection easy. 
[0007] 

[Means for Solving the Problem] In the ink feeder style of the ink jet printer with which this invenfion was 
constituted by the head cartlidge section possible [ separation of an ink cartridge ] the aforementioned ink 
cartridge It is the structure of storing ink in the sealed container, the aforementioned head cartlidge section The 
jomt section with the aforementioned ink cartridge, and the 1st loculus which are prepared near [ the joint 
section ] this and have opening with the atmosphere. It has the 2nd loculus which are open for free passage to 
these 1st loculus, and have a porous member, and the aforementioned joint section is characterized by the bird 
clapper fi-om two or more free passage ways where the height of opening by the side of the loculus of the above 
1 st differs. 

[0008] A filter can be prepared in the connection way from [ fi-om the 2nd loculus of the above ] the inside of 
the connection way to a head, or the 1st loculus of the above, between the 1 st loculus and the 2nd loculus -- a 
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capillary or porosity - vasa capillare, such as a member, are made to intervene and you may make it hold ink by 

the capillary force 

[0009] 

[Function] The ink stored in the ink cartridge is supplied to the 1st loculus through the joint section. The inside 
of an ink cartridge is sealed and air opening of the 1st loculus is carried out. The joint of an ink cartridge and the 
1 st loculus is carried out on two or more free passage ways, and, as for the opening edge by the side of the 1 st 
[ of these two or more free passage ways ] loculus, the difference of elevation is prepared. Therefore, since air is 
supplied through a free passage way from the 1st loculus when there is no ink in the 1st loculus, ink is supplied 
to the 1 st loculus by gravity through a free passage way. If the ink level of the 1st loculus arrives at the opening 
edge of all free passage ways, air will no longer be supplied to an ink cartridge, and supply of the ink to the 1st 
loculus will stop by the negative pressure in an ink cartridge, and the equilibrium of an ink weight. 
[0010] The ink controlled by the 1st loculus by fixed level is supplied to the 2nd loculus. between the 1 st 
loculus and the 2nd loculus - a capillary or porosity vasa capillare, such as a member, can be made to be able 
to intervene and the ink of a fi*ee passage way can be held according to the vas-capillare force In the 2nd 
loculus, ink is held by the porous member and moderate negative pressure is given to the recording head. If ink 
is consumed by printing and ink is sent to a recording head from the porous member of the 2nd loculus, the 
negative pressure of the 2nd loculus will become large and ink will be supplied to the 2nd loculus from the 1 st 
loculus. 

[001 1] If the ink level in the 1st loculus becomes lower than an opening edge with a higher free passage way, 
air will be supplied to an ink cartridge and ink will be supplied to the 1st loculus from an ink cartridge. The ink 
level of the 1 st loculus will rise, will be in the equilibrium mentioned above, and supply of the ink from an ink 
cartridge stops. 
[0012] 

[Example] Drawing 1 is the cross section showing the outline of the 1st example of the ink feeder style of this 
invention, the inside of drawing, and 1 - the head cartlidge section and 2 - a recording head and 3 - an ink 
cartridge and 4 a heat sink and 5 - a manifold and 1 1 - the 1st loculus and 12 - an air free passage - a hole 
and 1 4 -- a capillary tube and 1 5 - for the joint section and 1 8, as for a filter and 20, a free passage way and 1 9 
are [ the 2nd loculus and 16 / a porous member and 17 / ink and 25 ] elastic bodies It is constituted by the head 
cartlidge section 1 and the ink cartridge 3 possible [ separation ], and casing of an ink cartridge 3 is guided and 
positioned by the housing guide which was formed in housing of the head cartlidge section 1 and which is not 
illustrated, 

[001 3] The heat sink 4 with which the recording head 2 was attached in the head cartlidge section 1 , the printed- 
circuit board which supplies an electrical signal to a recording head (not shown), the 1 st loculus 1 1 which two 
free passage ways 1 8 for connection with the manifold 5 and ink cartridge which supply ink to a recording head 
are formed, and store ink, and porosity - the 2nd loculus 15 which have a member 16, and the vas capillare 14 
which connects the 1st loculus and 2nd loculus are formed in one the 1st loculus 1 1 - an air free passage - a 
hole 1 2 is formed and the 1 st loculus 1 1 are kept always equal to atmospheric pressure The air run through-hole 
12 serves as a detailed hole, in order to prevent that ink flows out. porosity - as a member 1 6, the urethane 
foam whose average boa size is 200 micrometers was used in this example Many nozzles (not shown) are 
formed in the recording head 2 by high density. In this example, 128 nozzles are formed by the high density of 
300spi(s). Each nozzle is made to generate a foam by energization, and the heating element (not shown) for 
injecting an ink drop is prepared in it. In drawing 1 , injection of an ink drop is performed sideways. 
[0014] An ink cartridge 3 consists of the loculus and the elastic body 25 which store ink 20. An elastic body 25 
is for making easy connection with the head cartlidge section 1 , and after ink had remained, when an ink 
cartridge 3 is removed, it does not have ink leakage. In order for the case of an ink cartridge 3 to have rigidity 
and to enable long-term ink maintenance, a good material of ink-proof nature is chosen. 

[001 5] Operation is explained. First, the case where an ink cartridge 3 is attached in the head cartlidge section 1 
is explained. Two free passage ways 18 where the nose of cam attached in the head cartlidge section 1 is sharp 
when an ink cartridge 3 is positioned according to the housing guide which was formed in housing of the head 
cartlidge section 1 , and which is not illustrated penetrate the elastic body 25 of an ink cartridge 3, and arrive at 
an ink room. Since the 1st loculus 1 1 are wide opened by the atmosphere at this time, air is inhaled from the 
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free passage way 1 8 in the ink interior of a room of an ink cartridge 3, and ink is supplied to the 1 st loculus 1 1 
in the head cartlidge section 1 by gravity through the free passage way 1 8. If the ink level in the 1 st loculus 1 1 
arrives at the edge of the free passage way 1 8 whose number is two, supply of the air into an ink cartridge 3 will 
be stopped. Then, if the ink of a particle is supplied to the head cartlidge section 1, the inside of an ink cartridge 
3 will be in a negative pressure state. When this negative pressure and the weight of the ink residue in an ink 
cartridge 3 balance, ink supply in the head cartlidge section 1 is stopped. Thus, the ink level in the 1st loculus 
1 1 in the head cartlidge section 1 is controlled uniformly. 

[0016] The ink in the 1st loculus 1 1 is supplied to the 2nd loculus 15 through a vas capillare 14. the 2nd loculus 
1 5 porosity - ink is held by the member 1 6 the ink pressure committed to a recording head 2 at this time - 
the difference of elevation of the 1st loculus 1 1 and a recording head 2 and the capillary force of a vas capillare 
14, and porosity - the capillary force of a member 16 is determined mostly this ink pressure becomes the value 
suitable for printing, for example, -20 - -130mmH2 O, - as - the size of the head cartlidge section 1 , and a row 
- porosity - the quality of the material of a member 16 and boa size are selected 

[0017] The time of printing operation is explained, if ink is consumed by printing - the porosity of the 2nd 
loculus 1 5 - the ink with which the member 16 is filled up is sent to a recording head 2 The pressure of the 2nd 
loculus 15 declines and, as for the 2nd loculus 15, ink is supplied by this from the 1st loculus 1 1 through a vas 
capillare 14. Thus, the ink of the almost same amount as the amount of ink consumed by printing is supplied to 
the 2nd loculus 1 5 from the 1 st loculus 1 1 . 

[0018] When the ink level in the 1st loculus became lower than the opening edge of the higher one of the free 
passage way 1 8, as it mentioned above by consumption of ink, air is supplied to an ink cartridge 3 and ink is 
suppHed to the 1 st loculus 1 1 from an ink cartridge 3. The ink level of the 1 st loculus 1 1 will rise, will be in the 
equilibrium mentioned above, and supply of the ink from an ink cartridge 3 stops, after the ink of an ink 
cartridge 3 was lost and all the ink of the 1st loculus 1 1 was consumed - the porosity in the 2nd loculus 1 5 - 
since the ink of a constant rate is held at the member 16, there are few possibilities of carrying out the empty 
regurgitation 

[0019] It is formed by the transparent and translucent member, or the inspection hole (not shown) etc. is 
prepared, and the case of an ink cartridge 3 has composition which can get to know an ink residue easily 

visually. 

[0020] In order that two free passage ways 18 may prevent the inflow of rapid ink, size with sufficient passage 
resistance is chosen, however - the case where the ink consumption in a recording head becomes great the 
porosity in the 2nd loculus 1 5 - since the ink of a constant rate is stocked by the member 16, there is no 
possibility of performing the empty regurgitation 

[0021 ] Drawing 2 is the cross section showing the outline of the 2nd example of the ink feeder style of this 
invention. Among drawing, the same sign is given to the same portion as drawing 1 , and explanation is 
omitted. 6 a lever and 7 - air and 8 a guide member and 13 a film - it is a member Clear separation is 
not made but the 1 st loculus 1 1 and 2nd loculus 1 5 are mostly connected with this example to the straight, 
supply of the ink from the 1st loculus 1 1 to the 2nd loculus 15 - porosity -- since the capillary force of a 
member 16 is used - porosity - the soffit section of a member 16 is installed in the low position rather than the 
ink level in the 1st loculus 1 1 According to this example, the structure of the head cartlidge secfion 1 becomes 
simple to the 1 st example, and while a miniaturization is easy, eariy ink restoration is easy and reliability's over 
mixing of a foam improves. 

[0022] a film - a member 13 - an air free passage -- the film which was not prepared in order that ink might 
prevent the leakage by the exterior from a hole 12, and does not let through and ink pass only for air - it is a 
member a guide - a member 8 is what used the flat-spring-like elastic body, and is prepared in the object for 
positioning and the object for vibration isolation of an ink cartridge 3 Moreover, the lever 6 is formed in order 
to make easy removal of the ink cartridge 3 from the head cartlidge section 1 . An ink cartridge 3 can be pushed 
up upwards by rotating a lever 6 around supporter 6a. 

[0023] Drawing 3 is the cross section showing the outiine of the 3rd example of the ink feeder style of this 
mvention. Among drawing, the same sign is given to the same portion as drawing 2 , and explanation is 
omitted. In this example, the free passage way 1 8 from an ink cartridge 3 to the 1 st loculus 1 5 is formed by one 
double pipe, and it is a thing. Thereby, the miniaturization of a joint portion with an ink cartridge 3 can be 
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attained. 

[0024] Drawing 4 is the cross section of the portion of the communicating tube in the 4th example of the ink 
feeder style of this invention. Two free passage ways are formed of one metal double pipe like the 3rd example, 
the inside of drawing, and 1 -- the head cartlidge section and 3 -- for ink and 22, as for an electrode and 24, a 
contact terminal and 23 are [ an ink cartridge and 18 / a free passage way and 20 / an end-connection child and 

25 ] elastic members According to this composition, the ink level in the head cartlidge section 1 is controlled in 
the soffit section of the outer tube of the free passage way 1 8. Moreover, in this example, conductive ink is used 
as ink 20. By equipping the head cartlidge section 1 with an ink cartridge 3, a contact terminal 22 and an 
electrode 23 contact and circuit connection is made. Since the electrode 23 is exposed in an ink cartridge 3, 
when there is an ink residue, since the circuit of the contact terminal 22-electrode 23-ink 20-free passage way 

1 8 is completed, it is possible by connecting the end- connection child 24 to a printer side to sense electrically 
the type conformity of an ink residue and the installation existence of an ink cartridge, and a cartridge by the 
printer side. 

[0025] Drawing 5 is the cross section showing the outline of the 5th example of the ink feeder style of this 
invention. Among drawing, the same sign is given to the same portion as drawing 2 , and explanation is 
omitted. In this example, a recording head 2 carries out the regurgitation of the ink drop to above [ of drawing ]. 

26 is the ink drop injected by the recording head 2. An ink cartridge 3 is attached in the head cartlidge section 1 
from a longitudinal direction, the air free passage by which the 1st loculus 1 1 are not illustrated - it is wide 
opened by atmospheric pressure with the hole In this example, it is formed so that moderate passage resistance 
and the moderate amount of supply may be obtained because the free passage way 1 8 ties up many vasa 
capillare (not shown) into a knot. 

[0026] Drawing 6 is the cross section showing the outline of the 6th example of the ink feeder style of this 
invention. Among drawing, the same sign is given to the same portion as drawing 2 , and explanation is 
omitted. 9 ~ the 2nd air free passage - as for a hole and 10, the 2nd film member and 2 1 are the 2nd filter In 
this example, a recording head 2 carries out the regurgitation of the ink drop to down [ of drawing ]. Since the 
thing of a printer for which the 1st loculus 1 1 are arranged in an upper position from a recording head 2 is 
difficult constitutionally when performing downward printing, it becomes impossible thus, to set ink ** to a 
recording head 2 as a proper value according to the composition shown in each example mentioned above, then, 
the air free passage for opening the 1 st loculus 1 1 to the atmosphere in this example ~ the free passage way to ' 
which the 1st loculus 1 1 and 2nd loculus 1 5 are connected while preparing a hole (not shown) ~ once ~ the 
upper part - taking about - the interior ~ porosity ~ a member 16 - being filled up ~ the 1st loculus 1 1 - the 
upper part ~ the 2nd film -- the 2nd air free passage equipped with the member 1 0 - the hole 9 was formed 
therefore, ink ** to a recording head 2 - porosity - it is mostly determined by ****** of a member 16, and the 
optimal pressure for printing which was menfioned above can be set up in this case, porosity ~ ****** of a 
member 16 ~ the ink level of the 1st loculus 11 , and the 2nd air free passage - a thing with ****** more than 
the difference of elevafion with the position of a hole 9 chooses ~ having ~ moreover, an air free passage ~ a 
hole ~ it is the nine neighborhood and it is desirable to choose the member from which making a porous 
member disconUnuous and/or ****** differ the 2nd filter 21 ~ porosity - mixing of the dust from a member 16 
side to the 1 st loculus 1 1 etc. can be prevented, and adjustment of ink level can be realized with high reliability 
[0027] In addition, this invention is not limited to the above-menfioned example, and includes all the 
composition included in a claim. For example, it is possible to make the inside of an ink cartridge into the film 
material of the non-permeability as an ink attaching part and two rooms of the air chamber section etc 
[0028] 

[Effect of the Invention] Since the differential pressure by the difference of elevation of an ink tank and a 
recording head is intercepted in the joint section with an ink cartridge according to this invention so that clearly 
from the above explanation, it does not need to be filled up with porous members, such as sponge, into an ink 
tank. Therefore, by forming the case of an ink cartridge by the transparent and translucent member, or preparing 
an mspection hole etc., the residue of ink can be detected visually and small and low-cost-ization can be 
performed compared with the cartridge of the ink of the amount of said. 

[0029] Moreover, ink cannot remain to a porous member, about 100% of ink can be used for printing and since 
the mk cartridge itself is made to simplicity and low cost structure, it is fiirther effective in the ability'to also 
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reduce a running cost greatly. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 



[Industrial Application] this invention relates to the ink feeder style of the ink jet printer with which the head 
cartlidge section and the ink cartridge were separated. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated, 
3. In the drawings, any words are not translated. 

PRIOR ART 

[Description of the Prior Art] In the ink jet printer using the ink cartridge, the ink oil level of an ink cartridge is 
higher than the nozzle side of a recording head, and there is a bird clapper on printer composition. In such a 
case, the water head differential pressure by difference of height joins the nozzle side of a recording head, and 
ink flows out from a nozzle. In order to prevent this, the method of giving negative pressure is used in the inside 
of an ink tank, and the negative pressure generating means was needed. 

[0003] As a method of holding ink in the ink cartridge, into the ink tank, porous members, such as sponge, are 
arranged, and the method of making ink hold using the capillary tube force is common, and is widely used as 
indicated by JP,63-87242,A and JP,32-34349,A. 

[0004] However, by this method, sponge cannot be completely filled up with ink, but there is a problem that ink 
enters about 70% of the capacity of an ink cartridge, moreover, some ink with which sponge was filled up 
remains to sponge, and it has the problem that it is used about 80% of the ink with which it filled up. For this 
reason, there was use efficiency of the capacity of an ink cartridge only about 50 to 60%, and since the use 
efficiency of about [ that the miniaturization of a cartridge is difficult ] and ink was bad, it had checked low- 
pricing of a running cost. Moreover, since sponge is filled up with ink, the problem of being difficult also has 
residue detection of ink. 

[0005] Moreover, although the method of preparing a pressure regulating valve between an ink tank and a 
recording head was also proposed as indicated by JP,62-231759,A, since this method produced an ink leak from 
an ink tank when it is easy to produce failure of a pressure regulating valve and breaks down by plugging by 
breakage, dust, etc. of a valve etc., it was not suitable for actual use. 

[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

EFFECT OF THE INVENTION 

[Effect of the Invention] Since the differential pressure by the difference of elevation of an ink tank and a 
recording head is intercepted in the joint section with an ink cartridge according to this invention so that clearly 
from the above explanation, it does not need to be filled up with porous members, such as sponge, into an ink 
tank. Tlierefore, by foniiing the case of an ink cartridge by the transparent and translucent member, or preparing 
an inspection hole etc., the residue of ink can be detected visually and small and low-cost-ization can be 
performed compared with the cartridge of the ink of the amount of said. 

[0029] Moreover, ink cannot remain to a porous member, about 100% of ink can be used for printing, and since 
the ink cartridge itself is made to simplicity and low cost structure, it is further effective in the ability to also 
reduce a running cost greatly. 

[Translation done.] 
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-i y^^%±\z^mt^ctf)ir^r. ^y^tf-h^j 
yz/<o^m(D7 o%n&hf)^'iy^t'^x^ts.\^^t\^^om 
mt^hK^. lyfph. 7.^^yiy\z%iA^nrz^y^(o~w^ 
\t7stsy'y\znm\>xh^\^\ ^m^nrz-iy^cDso 

^y!7ti-h^)yz^(Dmm(Dmm'^mt. 5o-6o% 
umLf)^u<. :h-h'jyy(D/m^i)mmx$>^iif)^ 4o 
y)t\ ^y^mmmmm^^tz^. yy-y^nxh 
o&mmt^m^vx\^^rzo ^tz. -iy^fj^T.^y-Mz 
^«$nTVi^>tj?)> ^y^(Dmm»mmmx$>^t 

[0 0 0 5] ^Tz. 1#§8BS6 2 - 2 3 1 7 5 9^^SlC 

SciiE$nTV^^J:5IC, -iy^^y^tssim^^yi^miz 
Biim^^^mn^^jm^m^^nx^^^^f}^. z.(Dyjm 

\t. ^<D^m^:::f^m{ZX^m^r)t3:^\Z^y). H£*P 

?R#oawdt4i;^ir<. rnvtzm^iz^y^f^y^ 
fi^^^y^hn^^]:^rzisb. mfBi0^m\zm^M^-:> so 
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2 

tz. 
[0 0 0 6] 

^\Z^h'XU^t\tz^<hX. ^y^fi-V']yVn<b^ 

tti^xt^^y^VoLy h^^)y^(D-(y^^i^mm^ 

[0 0 0 7] 

mm^m^r^fz^co^sa ^y\^ti-h 
u y z^miz^ y^fi- V 'J y 'Jifi^m^mzm^^ntz 
<y^'y:^yv^^)y^(r>-{y^m^mm\z^\^x. str 
tt-iy^^-v^yy'jxt. mm^ntz'^^n\z^y^^ 

^^y^ii-v^)yz^h(n>^^B^yv%^. mi^a^y 

am 1 (D^\zmm b#?Lft«tt^wr 2 om^^ 
L, mm'y3'iyhmtmmmi<D^m<Dmo(DM^i)^ 

[0 0 0 8] m%m2(D'^i)^^^y H'xcOSjKKf^. ^ 

tz\t. tSfismiosA^e.osjS[Krt(c, y>()v^-^WL 

nx^<z.tifix^^o mio'^tm2(D^h(Dm\z. 
m'^^tz\t^^m^iu^o^m'^^it^-^^. ^o^'s 
tfiz^oX-cy^^^^-r^^oizLXh^^^ 

[0 0 0 9] 

if^m] -ry^ti-h^jyi^izw^^nrz-iy^it. v 

3^>h8g^^LTmi<D^lC«J&$n^. ^y^ti- 

h^)yz^mmm^nx^K>. mi(Dmt:k%mi^^ti 
xi^^. ^y^t}-hVyytmi(Dmt\t2^iy.±(D 
aa^STxa-oh^nriso. e:cD2'3i^±co3ffi^ 
<Dmi<Dmixo:>mumt. Mi&mf)mn^tix\^^^. 
Lfc*t^T> miomz^ y!;f}m\^^m^\t. mio^ 
^^mm^^if\^Lxx7-f}mi^:^n^(Dx. ^y^\t 

1 co^o-f >>> u^}vt>^r^x(Dmm^(Dmamzmr 
^t. ^ y^ti-h^jyy\z\tx.7-f)mi^'^nu<u 

[0 0 10] mi(D^x-^u^)uzmm^tirz-(y!7 

m2co^x\t. s^^^mi^z^D-i y^f)tum'^ 
im^ yY\Z'iy^f)m^n^t^2 ©^©ftjET&t 
[0 0 11] igiosicfe^t^-oi^u^;!/*^, aass 
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3 

[0 0 12] 

^, 1 2 ti:A:^^]iiidFL, i4ii%)fflW> I5t^»2c7) 

1 6 ^^a-ftSB^. 1 7 3 -Y > 1 8 tt* 

m^. i^\ty^)V9. 2o\t'iy^. 25\m^i^r 

(h^-yy^i^. ^vYfi-Y^]vy%\(r>)\'Oyy^ 
\zY^^^rifzm^\.u\^)\^vy9ii^ Hicigrt^nr 

[0 0 13] A-/KA-hiJ!yS^SBnctt. fa»^-;H 
CD j^J^cofc $600 2-30^51^1 8 en, -I' 

>^ <&K^ja-r^^ 1 co^ 1 1 ^> ^^^um i e ^^-r 
^ll2C0^15ch> mico^<hm2(D^$raie-r^€iffl 
« 1 4 hifi-mzV^^^tvz\^^. »l 1 1 irJi. 
:^mSM?Ll 2;<)t^tten, ^1<0^1 Itm^Xm^ 

f)^2 0 0 um(D^u9yy:t-A^m^^rc, mm^y}^ 

TVi-5« Z,(DmmmX\t. 12 8fBCDy7:;l/;ii^3 0 0 s 

p I (DmmmxMfSi^nx^^^. ^/X)i\z\t. mn\z 

» m^'&T) f)mn^iix\^^^. mi\z^\^^x. -f> 
^m(Dmmm\^^\znut>n^o 
[0 0 14] -(y^^-h')yy>3\t. ^y^2o^m 

Wr^^t^'&^2 bii^^U^. #ttft:2 5ti. ^vY^ 
ti- h U y vfiK 1 t<Dmm^^mzT^^(d(Dh(DX$> 

^y^fjm-DTzViWix-fy^ti-h^jyys^MD 

y^ij-h0y-y3<Dmmt. nm^n^. &m(o-(y 
^i^^^-^mizT^fzab. m^y^^osi^^^mma 

[0 0 151 mmz^\^^xmmr^. *r> >i7;fe'-. 

h U >y V 3 H*- h U y vSB 1 {CStDftttfc«'& 
{COViTIftHJi-^o ^y^iJ-h'JyyS^^y}^^- 
!y vSSia)A»:7s;>i!/lc?^^$nfcia*Ui^VV\'^ 
v>if:«-1' HtCbfc:^toTSBtfcs61-'5i:. ^y H*- 
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x^ y^mzmr^o z.(Dtt. mio'^i i\t±mz 

mi(omM -\^*&^n^o ^ i 1 1 i^o-f >i7 u 
-<)VA^2^<Dmmni so^uizm^^t. ^y^ti- 

mn^m(D>(y^ti\ ^y]^i3-h^)yyw^i\z^^^n 
10 ^t. ^y^ti-v^)y'y3p^\t^wmtu^o ^(D 

ftJEih^ y^ti- V U v3 rt(D>f y^n^<OWLmti3^ 

^mLtzmi^x. ^yYti-V'}yym^<D-{y^^ 

*&)^t(?i|:$n-&c c:c7)J:3{CbT. ^yVti-V')yy 
U 1 rtco^ 1 1 1 tC:fettS^ >^ 

[0 0 1 6] ^1(7)^1 \ n<D^y^U. ll2C0gl 5 

-v^iiti 4^^LT«i&$n^. ^2(0^1 bx\t. 

IBS^^y H2icffii<'i'>>:7E:^l5. I^IBS^ 
a? K2(0iiSfill. €jfflWl 4(0^W;b<?:#?L 

i^JE^tt. W^trSLfc^i, -20 130 

mmH2 Ott^^^o\Z. ^y Yti-h'} y 'J^l (D-^ 

[0 0 17] ^^mr^m\zr:)\.^xmM'r^c m^\zj:-D 
x^y!7f}mm^n^t. m2(DSi sto^aitsBwi 

;in«C±-DT^20^1 50JE;f3^««TL. ^jfflSl 4 
of(? ^:/^LT^l CD^l l;^i^em2(0^1 Sli-O^J^^^/t^JS 

;icoj:'5tcLT. ^^z^-DxmitLrz^ y^ 
mtmm\:m(D-(y^f}t. micomi i*>esi2(o^ 

[0 0 18] -<>^cO?^g(Zci:0> mic^^(c:fe^t^-r 
^t. ±mhtc^o\Z. -(yi7ti-V')yV3\Z:L7- 

tmi&^n. -(y^ti-V')yy3i)^^. ^lo^i i 
^^y^i^mi^^fi^. ®ico^i i(D-^y^v^)]^ti^ 
vMhx. vMhtz^m^mtti'ox. ^>i?*-hu 

yz?3<o^y^tim<M. mi (7)^1 \ (D^y^i)^^ 
^xm^^ntz^^. m2(D^i sp^oy^^^^ui 6 
\z-'&m<D-( yi7f)m^^tix^^^(Dx. ^ttta^-rs 

[0 0 19] 'iy^tf-h')yi^3(Dmmt. mm. ^ 
mm(D^itxmm'^nx\^>^ft\ ^rz\tm^M 

[0 0 2 0] 2'Qcr)aiigSl 8[i> tl»;^-r>^cOgEA 
5<7 ^^±^^^8613, +»>ii«»figi^t>'3'9--fX;&^S« 
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5 

[0 0 2 11 m2[t. *^H>^(7)'<>i7«Sft««COm2(7) 

mi(Dmm^^m\zuK^. ^miM^m^'v$>^tth 
\z. mm(D^ >^^iMm^r$>y). %mmA\znr 

^ > ^ ti^^m^o^mn^mit^^tLt^ \zun ^ntch(D 

>^:f7- h u vvzo&u^^m^^xsmmviitmizWL 
^>^ti-hOyi^s<Dmr)(^L^m^j\zt^rzii>\z. 

6 ^(iSi^-a-^ Ztiz^K^-iyi^ti- h u y X 3 ^±\z 

[0 0 2 3] msu. ^^m(D^>^^mmm(Dm3(D 

3»\z\mcn^'^tivxmm^%Kr^. zommm 

x\t. -(>^ti-h^)yi>3f}^6mi<D^i s^omm 

[0 0 2 4] m4\t. :^^m(D^y^^f^Wtm<D?^4(D 

nmm\z^n^mm'so&»(ommmx$>^c m3<o^ 

x-)xm^^ntih(Dx$>^o m^. i\t^y}^ti-h 

2 S\mit^MX&^. C<Dm^lZ^ri\f. ^y 

Y^io-h^) yi^3l\Z^\-y^^y^\y^)l\t. 

s<D^^(DTi^^xa>hu-)\^:^n^^ ^rz. z:(Dm 
mmxit. ^ >^ 2 0 tLxmn^o-i y^^mi^^h 

0X^^o ^ y9:h-h^}y-J3^^y]^ti-h^)yi^ 

3uzmmr^ctiz^r)^ mmmi'2 2tmm2 3t 
hUvi^3\^]\z&mLx^^^f}^^. 'iy^nmi)^h^m 

^\t. SttS8^2 2-mffi2 3-"f>^2 0-afflifSl 
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6 

mmr^ctiz^y). ^yc^nm^j^wy^ti-ho 

yi^<DMVmmmttJ-h^Jyi^(0^^:/m'^^^:/ 

u y^mxm^mzmm'r^ctf)^^mxh^. 
[0 0 2 5] ms\t. :^^m<D^y^^m^m(Dms0 

&^\z\tmcn^^MLxmm^%^^^c co^mm 

X\t. im'\y}^2\t. m(D±:^\^^^y^m^^ti\t 
^„ 2 6\m»^y\^2\z<kD^^'^nrz^y^mr$> 

10 '^y^^-V^)yi^3\t. Wj^^^^yY^-V 

riU\^^±%Mm^\z^'ox. ±%mzmwi^tix^^^. 

ztxmmitWi^mit^mm.^m^^ o ^zm 

^^nxi^^o 

[0 0 2 6] 13 6}^. :^^m(D^y^mmm(Dm&(D 

m\z\mcnnt:iihxmm^'^}ist^c 9\m2(D 

±^mm^. 1 o\tm2 0y^)iA3ti. 2i]m2<D 
20 y^)v^x&^o z.0mmmx\t. $m^yV2\t. m 

OT^r[Ri'v-r>^7«$a:aT^« ::0J:v\zTi^^^^ 

db. ±ii^Lrz^mmm\z7f:Lrzmmz^^t. is»^>y 
¥2-\<D^y!7B^. mjErmizm^r^ztij^x^u 
<U^x<^o t::x. z(D^mmx\t. micoMi 1 
^:kmzmnt^rzsb<Di<^mm^ (n^-ttr) ^mn 
^tth\z. SSI co^i 1 tm2<D'^i 5^jie^aa» 

30 3feaL. ^10^1 icfcO±:&T. ^2(Z):7^;i/ASB*J 
1 0^itA^S2(D:^maii?L9^^ltrc. b/hj^f^o 
T, taS^^y H 2^0-0 ^JEJi. *?L14SR« 1 6 C0« 

KO-f >^U^;i.<hll2<7);^^aa?L9(^e 
LVi, m2y^)V^21\t. *?L14g?«l 6«5;5^^^1 

m^^\^^m»ii^h^xmmr^zLf)^x^^h0xh 

[0 0 2 7] u^. ^^m\t. ±ummm^zm^'^n^ 
h(Dx{tt£<. i^mm^<Dmm^z^^n^'r^x(Dm^ 
^^tyh(oxi>^o m^\i. 'iy!7i:-h')yz^n^^ 
y^^n^t.\.x0WM%^.0y^)vmiz. 

[00 281 

50 \z^n\i. ^y^^y^t%m^yV0^^mz^^^ 



-388- 



(5) 

7 

[0 0 2 9] $fc, ^7LttS6MiC-1->i'*SSS-rsrt 
< , 1 0 0 >i7 ^EP^CffifflfS C t*^ 

-f >i'*-h'J!yvi«:tt, fS*. fin JO 

[01] ^^BJlro-f >^'«*6«tll®mi®^*fi«^©»r 
[0 2] *^?«©-1'>:?ftlS««!©B2®«igfi»|0»r 

[@1] 



#iB¥5-9 6 744 

[04] >^^?«®'r>i7e*#&et«®^4(D*ig«si®a 

98S®l9r90T&^. 
[0 5] *5!M®'f>i'«if&««l®m5®«ffifis|®»r 

[0 6] *^?g®1'>i'«t*&«»}®^6®«Jg{«J®»r 
B0T*2). 

Ah-hyy^. 5 6 

aa?L> 10 m2(D7^)VAm> ii ^i®^. 

1 2 :km.mmJL. 1 3 7>f;WA?a5«> 1 4 ^ffl 
15 i^2®^. 16 ^?Lttfi?«. 17 va-r 

>h8B, 18 mm^. 19 2 0 -r> 

2 im2®7^';i/^'. 2 2 SEfSiSlP. 2 3 W. 
a, 2 4 gSil^iai^, 2 5 2 6 

». 

[^2] [04] 
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(6) 
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[05] 



©0 00^6 




20 18 11 25 




mmmm «b jib 
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